An aza-anthrapyrazole negatively regulates Th1 activity and suppresses experimental autoimmune encephalomyelitis.
Previously we showed that BBR3378, a novel analog of the anticancer drug mitoxantrone, had the ability to ameliorate ascending paralysis in MOG35-55-induced experimental autoimmune encephalomyelitis (EAE), a murine model of human multiple sclerosis, without the drug-induced cardiotoxicity or lymphopenia associated with mitoxantrone therapy. Chemotherapeutic drugs like mitoxantrone, a topoisomerase inhibitor, are thought to provide protection in inflammatory autoimmune diseases like EAE by inducing apoptosis in rapidly proliferating autoreactive lymphocytes. Here, we show that while BR3378 blocked cell division, T cells were still able to respond to antigenic stimulation and upregulate surface molecules indicative of activation. However, in contrast to mitoxantrone, BBR3378 inhibited the production of the proinflammatory cytokine IFN-γ both in recently activated T cell blasts and established Th1 effectors, while sparing the activities of IL-13-producing Th2 cells. IFN-γ is known to be regulated by the transcription factor T-bet. In addition to IFN-γ, in vitro and in vivo exposure to BBR3378 suppressed the expression of other T-bet regulated proteins, including CXCR3 and IL-2Rβ. Microarray analysis revealed BBR3378-induced suppression of additional T-bet regulated genes, suggesting that the drug might disrupt global Th1 programming. Importantly, BBR3378 antagonized ongoing Th1 autoimmune responses in vivo, modulated clinical disease and CNS inflammation in acute and relapsing forms of EAE. Therefore, BBR3378 may be a unique inhibitor of T-bet regulated genes and may have potential as a therapeutic intervention in human autoimmune disease.